Characterization of the essential activities of Saccharomyces cerevisiae Mtr4p, a 3'->5' helicase partner of the nuclear exosome.
Mtr4p belongs to the Ski2p family of DEVH-box containing proteins and is required for processing and degradation of a variety of RNA substrates in the nucleus. In particular, Mtr4p is required for creating the 5.8 S ribosomal RNA from its 7 S precursor, proper 3'-end processing of the U4 small nuclear RNA and some small nucleolar RNAs, and degradation of aberrant mRNAs and tRNAs. In these studies we have shown that Mtr4p has RNA-dependent ATPase (or dATPase) activity that is stimulated effectively by likely substrates (e.g. tRNA) but surprisingly weakly by poly(A). Using an RNA strand-displacement assay, we have demonstrated that Mtr4p can, in the presence of ATP or dATP, unwind the duplex region of a partial duplex RNA substrate in the 3'-->5' direction. We have examined the ability of Mtr4p to bind model RNA substrates in the presence of nucleotides that mimic the stages (i.e. ATP-bound, ADP-bound, and nucleotide-free) of the unwinding reaction. Our results demonstrate that the presence of a non-hydrolyzable ATP analog allows Mtr4p to discriminate between partial duplex RNA substrates, binding a 3'-tailed substrate with 5-fold higher affinity than a 5'-tailed substrate. In addition, Mtr4p displays a marked preference for binding to poly(A) RNA relative to an oligoribonucleotide of the same length and a random sequence. This binding exhibits apparent cooperativity and different dynamic behavior from binding to the random single-stranded RNA. This unique binding mode might be employed primarily for degradation.